ABSTRACT: Promoting self-determination has become a best practice in special education. There remains, however, a paucity of causal evidence for interventions to promote self-determination. This article presents the results of a group-randomized, modified equivalent control group design study of the efficacy of the Self-Determined Learning Model of Instruction (SDLMI, Wehmeyer, Palmer, Agran, Mithaug, & Martin, 2000) to promote self-determination. The authors used data on self-determination using multiple measures collected with 312 high school students with cognitive disabilities in both a control and a treatment group to examine the relationship between the SDLMI and self-determination. Afier determining strong measurement invariance for each latent construct, they found significant difirences in latent means across measurement occasions and differential effects attributable to the SDLMI. This was true across disability category, though there was variance across disability populations.
and transition outcomes, including more positive employment, recreation, and independent living outcomes (McGuire & McDonnell, 2008; Wehmeyer & Palmer, 200.3; Wehmeyer & Schwartz, 1997) , and more positive quality of life and life satisfaction (McDougall, Evans, & Baldwin, 2010; Shogren, Lopez, Wehmeyer, Little, & Pressgrove, 2006; Wehmeyer & Schwartz, 1998) .
Numerous curticular and instructional models enable educators to provide this instructional focus (Test, Karvonen, Wood, Browder, & Algozzine, 2000) and research has documented, to some degree, the efficacy of many of these interventions. In a meta-analysis of single subject and group design studies, Algozzine, Browder, Karvonen, Test, and Wood (2001) Found evidence for the efficacy of instruction to promote component elements of self-determined behavior. Cobb and colleagues (2009) conducted a narrative metasynthesis-a narrative synthesis of multiple meta-analytic studies-covering seven meta-analyses examining self-determination and concluded that there is sufficient evidence to support the promotion of self-determination as effective. Also, there are several norm-reterenced, validated as.sessments of self-determination that are widely used (Shogren et al., 2008) .
Recently, Wehmeyer, Palmer, Shogren, Williams-Diehm, and Soukup (2010) conducted a randomized trial control group study of the effect of interventions to promote the .self-determination of high school students with cognitive disabilities. Students in the treatment group (n = 235) received instruction using a variety of instructional methods to promote self-determination and sttident involvement in educational planning meetings over 3 years; students in the control group {n = 132) received no such intervention. They measured self-determination using two instruments across three measurement intervals. Using latent growth curve analyses, Wehmeyer and colleagties determined that sttidents with cognitive disabilities who participated in intervention to promote self-determination over a 3-year period showed significantly more positive patterns of growth in their self-determination scores than did students not exposed to interventions to promote self-determination dtiring the same time period.
The Wehmeyer et al. (2010) study did not provide data on the effect of any single intervention, instead providing evidence that efforts to promote self-determination using multiple interventions resulted in enhanced self-determination. As Cobb and colleagues (2009) noted in their metasynthesis, self-determination is a mtiltifaceted construct and interventions that achieve the best outcomes are multicomponent interventions. One such multicomponent intervention that was implemented with all students in the treatment group for the Wehmeyer et al. study and has been linked to goal attainment and more positive adult outcomes for youth with disabilities through multiple single-subject and quasi-experimental design studies is the Self-Determined Learning Model of Instruction (SDLMI; Wehmeyer, Palmer, Agran, Mithaug, & Martin, 2000) .
Self-determination is a multifaceted construct and interventions that achieve the best outcomes are multicomponent interventions.
The SDLMI (Wehmeyer et al., 2000) is a model of teaching (i.e., intended for teachers as end users to guide and direct instruction) that supports teachers to enable students to self-regulate and self-direct the learning process and, as a result, engage in self-determined learning. Students who self-determine learning set educational goals based tipon their own interests, abilities, and needs; meaningfully participate in decisions pertaining to the design of interventions to achieve this goal; implement strategies that enable them to modify and regulate their own behavior; and utilize strategies that support them to track their progress toward the goal and to modify either the goal or the action plan, as needed. The intent of any model of teaching is to promote student learning and the efficacy of such models, as such, must include evaluations of the effects of instruction on learning. Wehmeyer et al. (2000) also proposed that instruction using the SDLMI would have the additional benefit of promoting student self-determination. Numerous sttidies have examined the impact of the SDLMI on student educational goal attainment (Lee, Wehmeyer, Palmer, Soukup, & Little, 2008; Palmer & Wehmeyer, 2003; Palmer, Wehmeyer, Gipson, & Agran, 2004; Wehmeyer et al., 2000) . Recently, Shogren, Palmer, Wehmeyer, WilliamsDiehm, and Little (2011 ) used a group-randomized trial control group study to evaluate the impact of the SDLMI on academic and transition goal achievement and access to the general education curriculum. Students in the treatment group received instruction using the SDLMI tor one academic year. Analysis by multilevel modeling for pre-and postintervention data found that instruction using the SDLMI resulted in significant changes in goal attainment and access to the general education curriculum.
To date, however, there have been no studies that provide causal evidence testing the hypothesis that instruction with the SDLMI will also promote student self-determination. Only the Wehmeyer et al. (2000) study actually collected data on self-determination using a norm-referenced measure, and, although there were promising results from that study, its design precluded making causal attributions about the SDLMI's effects. The purpose of the current study was to evaluate if students with cognitive disabilities who received instruction using the SDLMI showed enhanced self-determination. We had two research questions:
1. Do students in the treatment group show higher levels of self-determination after exposure to the SDLMI compared to the control group?
2. When treatment is introduced to the control group in Year 2, does the control group demonstrate the same pattern of change in self-determination outcomes as the treatment group?
We hypothesized that students exposed to the SDLMI in the treatment group would show larger increases in self-determination than students in the control group. Further, we hypothesized that when the SDLMI was introduced to the control group in Year 2, that group would show the same pattern of change in self-determination as the treatment group in Year I.
METHOD

PARTICIPANTS
Power Analysis. Based upon previous research with the SDLMI (Wehmeyer et al., 2000) , we determined an effect size in the moderate impact range (Cohen's d < .38) and, along with an intraclass correlation (p) of .05 and baseline levels ot self-determination as measured by The Arc's SelfDetermination Scale (SDS, Wehmeyer & Kelchner, 1995) , conducted a power analysis using formulas specified by Murray (1998) and software (i.e.. Optimal Design; Spybrook, Raudenbush, Liu, and C^ongdon, 2005) . Power analysis determined that we would need at least 26 schools with 12 students at each school to detect our effect in a completely balanced group-randomized trial design.
Sample. Participants were 312 high school students with intellectual disability (n = 94; 30%) or learning disabilities {n = 218; 70%) recruited from 20 school districts located in three states: Kansas (n = 85; 27%), Missouri (« = 97; 31%), and Texas (n = 130; 42%). At the start of the study, participants ranged in age from 13.5 to 21.3 years {M < 16.5; SD < 1.40). The sample was 44% female {n = 137; A/ age = 16.4, SD < 1.25) and 56% male (n = 175; M age =16.5, SD < 1.50). The majority of participants were Caucasian (« = 173; 55%), although other race/ethnicities were represented: Hispanic (n = 68; 22%), African American (n = 61; 20%), Native American/Alaskan Native (« = 2; 1%), Asian or Pacific Islander (n = 2; 1%), and other (w = 6; 2%). By teacher report, 43% (« = 133) of students were eligible for free or reduced lunch.
DESIGN AND PROCEDURES
Human subjects approval was obtained from the university Internal Review Board committee prior to the study's implementation. We implemented a group-randomized, modified equivalent control group time series design (Murray, 1998) over 2 years to examine the impact of the SDLMI (Wehmeyer et al., 2000) on self-determination. Project personnel contacted school districts, and districts that agreed to participate (« < 20) identified high school campuses {n < 39) to participate. Next, the primary district contact person (e.g.. transition coordinator, special education administrator) worked with project staff to identify students who met the project criteria, which included (a) students receiving special education services under the categorical label of intellectual or learning disability that (b) were expected to be receiving services for 2 years after project implementation, and (c) could reliably complete self-report measures. We obtained informed consent for each teacher participating, parents or guardians, as well as assent from the student.
We assigned campuses that agreed to participate as a "treatment" or "control" campus. Random assignment occurred at the campus level (rather than the teacher or student level) because special educators often work collaboratively and students typically interact with multiple teachers, introducing the potential that students might receive instruction from teachers in both the control and treatment group (if random assignment was done at the teacher level) or that teachers would teach students in both the control and treatment group (ii random assignment was done at the student level). During Year 1 of the project, we trained teachers at treatment campuses to implement the SDLMI (Wehmeyer et al., 2000) and, subsequently, implemented it with participating students. Teachers at control campuses continued with typical instruction. Year 1 provided a pretest-posttest control group comparison study of the impact of the SDLMI. During Year 2, we trained teachers on control campuses in the SDLMI in the same fashion as the occurrence on treatment campuses in Year 1 and implemented the model with participating students. Teachers at treatment campuses continued implementing the SDLMI with participating students. Thus, all students received intervention in Year 2. We chose to provide intervention tor all participants in Year 2 to ensure that all students and campuses could benefit from involvement with the study and to minimize, to the extent possible, attrition of teachers/students at control campuses.
After obtaining consent and assent to participate, we collected baseline data, including demographic information and two measures of self-determination. We also collected self-determination data at the end of Year 1 and of Year 2. As expected, there was attrition in the sample over time. At the end of Year 1, 103 control-group students had completed baseline and Year 1 posttest scores from the SDS (Wehmeyer & Kelchner, 1995) and 94 treatment-group students had completed pre-and postscores from this measure. A total of 111 control-group students had the completed set at the end of the year for the AIR SelfDetermination Scale (AIR; Wolman, Campeau, Dubois, Mithaug, & Stolarski, 1994) , with 94 treatment-group students having likewise. At the end of Year 3, 94 control group students and 88 treatment group students had data from all three points from the SDS and 96 control group and 88 treatment group students had likewise. Preliminary analyses indicated no significant differences between completers and non-completers on key variables; therefore we included all participants with data from at least one wave of assessment in the analyses. To account for missing data, all statistical models were estimated using full-information maximum likelihood (FIML) estimation. FIML is a "state-of-the-art" approach to unbiased estimation with missing data that outperforms other deletion or single imputation methods under the missing at random assumption (Schäfer & Graham, 2002) .
Intervention. The SDLMI (Wehmeyer et al., 2000) is a model of teaching based on the component elements of self-determination, the process of self-regulated problem solving, and research on student-directed learning. We instructed teachers to support students, using the SDLMI, to set two goals: one academic goal and one transition goal. Instruction on the model occurred in the educational context in which goals were being addressed, including the student's general education classroom, special education settings, and, in some cases, community-based settings. Students were continuously engaged with the model in relation to the specific goals set throughout the first year (for the treatment group) and second year (for both groups). (Once a goal is reached, the student sets another goal and the process continues.) Implementation of the model (see Wehmeyer et al., 2000 , for detailed information) consists of a three-phase instructional process. Each phase presents a problem to be solved by the student. The student solves each problem by posing and answering a series of four "student questions" per phase that they learn, modify to make their own. and apply to reach self-selected goals. Each question is linked to a set of teacher objectives, and each phase includes a list of educational supports that can be used to enable students to self-direct learning.
The student questions in the model are constructed to direct the student through a problemsolving sequence in each instructional phase. Each instructional phase poses a problem the student must solve (e.g., "What is my goal?" "What is my plan?" "What have I learned?"). The solutions to the problems in each phase lead to the problemsolving sequence in the next phase. Teachers teach students to solve a sequence of problems to construct a means-ends chain-a causal sequencethat moves them from where they are (i.e., an actual state of not having their needs and interests satisfied) to where they want to be (i.e., a goal state of having those needs and interests satisfied). To answer the questions in this sequence, students must regulate their own problem solving by setting goals to meet needs, constructing plans to meet goals, and adjusting actions to complete plans. The four questions differ from phase to phase, but represent identical steps in the problem-solving sequence. That is, students answering the questions must (1) identify the problem, (2) identify potential solutions to the problem, (3) identify barriers to solving the problem, and (4) identify consequences of each solution. These steps form the means-end problem-solving sequence represented by the student questions in each phase.
Each instructional phase poses a problem the student must solve. . . . The solutions to the problems in each phase lead to the problem-solving sequence in the next phase.
The first time a teacher uses the model with a student, the initial step in the implementation process is to read the question with or to the student, discuss what the question means, and then, if necessary, change the wording to enable that student to better understand the intent of the question. Wording changes must be made such that the problem-solving intent of the question remains intact. The teacher objectives within the model are just that: the objectives a teacher will be trying to accomplish by implementing the model. In each instructional phase, the objectives are linked directly to the student questions. These objectives can be met by utilizing strategies provided in the educational supports section of the model.
Fidelity to Treatment. We measured fidelity to treatment for implementation of the SDLMI (Wehmeyer et al., 2000) using three types of measurement (Fixsen, Naoom, Blasé, Friedman, & Wallace, 2005) ; (a) a context fidelity measure that describes the necessary precursors to high-level performance (e.g., completion of training), (b) a compliance fidelity measure that provides an outline of the core intervention components and their use by the practitioner, and (c) a competence fidelity measure that illustrates how well the practitioner is performing the core intervention components of an evidence-based program or practice. For the context fidelity indicator, all special education teachers received training on the SDLMI from the same group of trainers. Compliance fidelity was monitored through ongoing support and communication to facilitate teachers to implement the interventions; we sent regular notices to announce important agendas and schedules of implementation via e-mail. All teachers and students followed the same procedures regarding implementation of the respective materials or intervention. In addition, project staff contacted teachers by phone and provided assistance via telephone support as needed. Finally, we evaluated competence fidelity by reviewing worksheets and written materials completed by the participating students in relation to each of the interventions.
INSTRUMENTATION
The Arc's Self-Determination Scale. The SDS (Wehmeyer &C Kelchner, 1995 ) is a 72-item selfreport measure based on the functional theory of self-determination. A total of 148 points are available on the scale, with higher scores indicating higher levels of self-determination. Users can calculate an overall self-determination score, as well as subscale scores for each of the four essential characteristics of self-determined behavior: autonomy, self-regulation, psychological empowerment, and self-realization (Wehmeyer, 1996a) . The SDS was developed and nornied with 500 adolescents with cognitive disabilities (Wehmeyer, 1996b ) Subsequent research (Shogren et al., 2006; Shogren et al., 2008) has verified the proposed theoretical structure of the SDS (i.e., four related but distinct subscales-autonomy, self-regulation, psychological empowerment, and self-realization-that contribute to a higher order self-determination construct).
AIR Self-Determination Scale. The AIR (Wolman et al., 1994) assesses student capacity and opportunity for self-determination. The AIR has a Student, Educator, and Parent version; we utilized the Student self-report version (AIR-S) in the present study. The AIR-S has 24 questions in four different sections. Two sections pertain to things students do related to self-determination (Things I Do subscale) and how students feel about performing these self-determined behaviors (How I Feel subscale). There are also two sections related to students' opportunity for self-determination at home (What Happens at Home subscale) and at school (What Happens at School subscale).
The AIR, developed and normed with 450 students with and without disabilities in California and New York, was demonstrated to have adequate reliability and validity in the measurement of capacity and opportunity for self-determination (Wolman et al, 1994) . Recent research (Shogren et al., 2008) has confirmed the theoretical structure of the AIR (i.e., two related subscales-capacity and opportunity-that contribute to a higher order self-determination construct) and also confirmed that although SDS (Wehmeyer & Kelchner, 1995) and the AIR-S are related (r < .50), they are measuring distinct aspects of the self-determination construct. Shogren and colleagues (2008) found that combining these two measures into one global, higher order self-determination construct was not justified by data.
ANALYTIC PLAN
We used structural equation modeling (SEM) to examine the relationship between the SDLMI (Wehmeyer et al., 2000) and student self-determination outcomes. SEM has many advantages over traditional manifest variable techniques (ANOVA or regression), particularly the ability to represent latent constructs without measurement error, which reduces bias in estimates of latent means and effect sizes. SEM procedures involve the integration of measurement models, which specify the relationships among latent and observed variables, with structural models, which specify the relationship between latent factors (Kline, 2005) . The measurement equivalence of the constructs across groups can be assessed and direct statistical comparisons of the similarities and differences in the means, variances, correlations, and regression relationships among the constructs examined (Little, 1997) .
We created two groups (i.e., treatment and control) and estimated a series of models to determine if exposure to the SDLMI (Wehmeyer et al., 2000) impacts self-determination outcomes. All models were estimated in Mplus 6.0 (Muthen & Muthen, 2007) . 1 he measurement model (see Figure 1 ) included six latent constructs: self-determination as measured by the SDS at Fime 1 (SDS-1), Time 2 (SDS-2), and Time 3 (SDS-3); and self-determination as measured by the AIR (Wolman et al., 1994) at Time l(AIR-l), Time 2 (AIR-2), and Time 3 (AlR-3). For each latent construct, facet-representative parcels (or subscale parcels) form manifest indicators. Parceling is an aggregation technique that combines several scale items into a single parcel, using the mean of the items. Parcels are more reliable, less likely to violate distributional assumptions, and more precise than scale items (Little, Cunningham, Shahar, & Widaman, 2002) . At each time point, we measured AIR by four parcels (subscales) that reflect student perceptions of their capacity for self-determination (i.e., "things I do," "how I feel") and the opportunities they have to demonstrate selfdetermined behaviors (i.e., "what happens at school," "what happens at home"). Similarly, the SDS (Wehmeyer & Kelchner, 1995) was indicated by four parcels (subscales) representing the essential characteristics of self-determined behavior: autonomy, self-regulation, psychological empowerment, and self-realization.
Our self-determination outcome data had a hierarchical structure (i.e., students nested within schools). It is well known in the social sciences
that clustered data can lead to biased estimates and incorrect statistical inference (Raudenbush & Byrk, 2002) . To address this hierarchical structure, all models were estimated with a robust maximum likelihood estimator that provides corrected standard errors and a corrected chi-square value (Satorra, 2000) . Because the present study was concerned with inferences only at the student level and not at the campus level, we accounted for the variance between campuses in our models and used group-mean centering of predictors (Enders & Tofighi, 2007) . Model Testing. A necessary first step in comparing treatment and control groups is exploring the factorial invariance of the constructs in each. Testing factorial invariance ensures that the same constructs are being measured in each group and that comparisons in the latent space (e.g., latent mean level differences) are justified (Meredith, 1993) . Statistically, factorial invariance involves estimating a succession of models in which each new model contains additional constraints on measurement parameters. Table 1 lists the seven invariance models tested to evaluate factorial invariance. (For detailed information regarding the specification of each model and the constraints that are tested, see Little, Preacher, Selig, & Card, 2007 .) The first four models evaluated measurement invariance and the subsequent three structural invariance. Measurement invariance constraints are considered acceptable if there is a change of less than .01 in the comparative fit index (CFI, Bentler, 1990) . We used the x^ difference test (i.e.. Is there a nonsignificant change in X' when the constraint is added to the model?) to evaluate structural invariance (see Little, 1997) .
Latent Mean Comparisons. To examine if students in the treatment group showed increased self-determination scores after exposure to the SDLMI (Wehmeyer et al., 2000) compared to students in the control group, we evaluated within-and between-group differences in selfdetermination scores over time. Latent mean level differences were evaluated using chi-square difference tests. Effect sizes for between-group differences were calculated as follows:
This statistic, which we refer to as Latent d, is based on Cohen's d (Hancock, 2001) where a¡ and a^ represent the intervention and control group latent means, respectively; «/ and «^ are the intervention and control group sample sizes; and I//; and t//(; represent the variance of the latent variable for the intervention and control group. The latent means for the AIR (Wolman et al., 1994) and the SDS (Wehmeyer & Kelchner, 1995) at the first measurement occasion were fixed to zero in the intervention group. As the latent variances are also scaled in relation to the first measurement occasion (fixed to 1 in the intervention group), the means can be interpreted in the standard deviation metric.
Structural Model. To evaluate if students in the control group demonstrated the same increase in self-determination scores as the treatment group after introduction of the SDLMI (Wehmeyer et al., 2000) in Year 2, we specified a cross-lagged panel model (see Figure 2) . We compared the relationships between the measures of self-determination from Time 1 to lime 2 in the treatment group and Time 2 to Time 3 in the control group. We first estimated an unconstrained model to establish model fit and check model parameters. The model was equivalent to the weak-invariance measurement model in all regards except that the latent autoregressive paths, within-time correlations, and cross-lagged paths were estimated. Autoregressive paths estimate the relationship between the same construct at different time points (e.g., the relationship of the SDS from Time 1 to Time 2). Within-time correlations estimate the relationships between the constructs at a given time point (e.g., the correlation between the SDS and the AIR at Time 1). Crosslagged paths estimate the relationship between different constructs at different time points (e.g., the relationship between the SDS at Time 1 and the AIR at Time 2). We used chi-square difference tests to test whether corresponding paths were equivalent across the treatment and control group.
Although not a primary research question, we also conducted preliminary analyses to determine it there was an effect of disability type on the impact of the SDLMI (Wehmeyer et al., 2000) on self-determination outcomes. A constrained version of the cross-lagged panel model was estimated with the second and third measurements of the AIR (Wolman et al., 1994) and the SDS (Wehmeyer & Kelchner, 1995) regressed onto a dummy variable indicating type of disability (0 < learning disability; 1 < intellectual disability). The dummy variable was group-mean centered in order to remove all between-campus variance and thus estimate the true within-group effect (i.e., student level) of disability type.
RESULTS
FACTORIAL INVARIANCE
1 he initial, freely estimated measurement model demonstrated acceptable model fit. Following standard procedures to evaluate measurement invariance, we equated the loadings and the intercepts (in sequential steps) and, as shown in Table  1 , found no significant changes in fit. This nonsignificant change in model fit indicates that the constructs included in the model and depicted in Figure 1 are invariant (i.e., the loading and intercept values could be equated for each indicator) when measured across the treatment and control groups. Table 2 provides parameter estimates for the strong-invariant model. We also evaluated the structural invariance, using the X"^ difference test. As shown in Table 1 , the test revealed significant differences in the variances and covariances of the latent constructs across the treatment and control group, as well as in the latent means. These differences were expected as a result of the intervention being implemented at different times in the treatment and control groups. The differences in the latent variances were accounted for in the structural models, following standard practices in multigroup models of allowing each group to have their own estimate of latent variances (Little, 1997) .
LATENT MEAN COMPARISONS
The test of the equality of the latent means in Table 1 shows that the latent means could not be equated across the treatment and control group, indicating that there were significant differences in the latent means across measurement occasions for the treatment and control group. Table 3 presents the latent means and associated 95% confidence intervals for the two scales. We conducted within-and between-group comparisons of the latent means using chi-square difference tests to evaluate for significance, and calculated effect sizes for between-group differences.
Within-Group Comparisons. The intervention group showed significant improvements on both the AIR (Wolman et al., 1994) and SDS (Wehmeyer & Kelchner, 1995) from baseline to the final measurement point (i.e., end of Year 2). The intervention group improved from .00 to .30 units on the AIR {d < .31) and from .00 to .24 units on the SDS (d < .24). Both of these increases were significantly different from zero according to chi-square difference tests. Specifically, the strong metric invariance model demonstrated a significant loss of model fit for both the AIR [Ax2 (1) < 7.00, />< .01] and the SDS [Ax^ (1) < 7.36, /) < .01] scales when the initial and final latent means were constrained to be equal. The control group, on the other hand, showed only slight increases in self-determination. The control group improved from .16 to .17 units on the AIR {d< .01) and from -.01 to .03 units (d < .05) on the SDS. The changes for the AIR [Ax^ (1) < 0.01,/> < .92] and the SDS [AxMl) < 0.11,/. < .74] were not significant. The control group actually decreased in self-determination scores between the first and second measurement occasions, but then subsequently increased between the second and third measurement occasions. This pattern suggests that after receiving the intervention at the beginning of Year 2, the students' negative developmental trajectory for self-determination reversed direction as a result of intervention.
Between-Group Comparisons. Chi-square difference tests revealed no between-group differences in self-determination as measured by the AIR (Wolman et al., 1994) and the SDS (Wehmeyer & Kelchner, 1995) Note. AIR = AIR Self-Determination Seale (Wolman, Campeau, Dubois, Mithaug, & Stolarski, 1994) ; SDS = The Ares Self-Determination Seale (Wehmeyer & Kelehner, 1995) . "Latent means estimate fixed for identifieation.
points. These findings are not unexpected given the small group sample sizes. As such, betweengroup effect sizes were calculated and are reported in Table 3 . For the AIR scale, the control group had a higher initial level of self-determination as compared to the intervention group {d < -.20). However, the intervention groups' self-determination scores improved at a faster rate compared to the control group: The between-group effect size at Time 3 was d < .14. Regarding the SDS scale, the between-group effect size at baseline was d < .01. At the final time point, the effect size was d < .23. Both the AIR and the SDS effect sizes are considered small according to conventional guidelines (Cohen, 1977) , but expected in educational research. Had the control group not received the intervention at the second time point, one would expect the third time point differences to be larger. Regardless, the effect sizes demonstrate that students who received the SDLMI intervention (Wehmeyer et al., 2000) at baseline had larger increases in self-determination than those students' receiving the intervention at the second time point.
STRUCTURAL MODELS
We first estimated an unconstrained cross-lagged panel model, which demonstrated acceptable fit according to the RMSEA (x^ (464) < 809.919,;) = <.O1, RMSEA < .069 (90% C.I. < .061-.077), CFl < 0.867]. Next, we used chi-square difference tests to test whether the autoregressive, withintime correlations, and cross-lagged paths were equivalent. For both the AIR (Wolman et al., 1994) and the SDS (Wehmeyer &c Kelchner, 1995) , the autoregressive paths from baseline to the second time point for the intervention group were found to be equivalent to the autoregressive paths from the second time point to the final time point for the control group [Ax^ (1) < 0.388, p < .53; and Ax^ (1) < 0.739, p < .39, respectively], indicating a similar effect of the introduction of the SDLMI in the control and treatment group. A constraint equating the within-time point correlations at baseline in both groups did not result in a significant loss of model fit [Ax^ (1) < 3.461, p < .06]. Similarly, the within-time point constraint equating the second time point for the intervention group and the third time point for the control group (i.e., the first time point after receiving the intervention) did not result in a significant model fit decrease [Ax^ (1) < 0.151, p < .70]. The cross-lagged regression of the AIR at the second time point onto the SDS at baseline for the intervention group was not significantly different from the cross-lagged regression of the AIR at the final time point onto the SDS at the second time point for the control group [Ax^ (1) < 0.151, /> < .70]. 1 he difference test for the other cross-lagged relationship (i.e.. Time 2 SDS onto Time 3 AIR) produced a negative chi-square value and thus was Note. AIR = AIR Self-Determination Scale (Wolman, Campeau, Dubois, Mithaug, & Stolarski, 1994) ; SDS = The Arc's Selt-Determination Scale (Wehmeyer & Kelehner, 1995) ; CFI = comparative fit index.
not evaluated. However, as all of the othet hypothesized constraints held, it appears that the impact of the SDLMI (Wehmeyer et al., 2000) on students' self-detetmination was similar for the intervention and control groups. Figure 2 presents standardized estimates of all latent relationships that were significantly different from zero according to the chi-square diíFerent tests. Finally, we evaluated the effect of disability type on intervention response. Table 4 presents estimates, associated confidence intervals, and model fit information. Because the variable was dichotomous, the regression coefficients in Tiible 4 can be interpreted as the difference in means between students with intellectual or learning disability. The means are essentially the residual selfdetermination information, or, in other words, the mean amount of change between time points. The model demonstrated acceptable fit [x^ (500) < 714.452,/)< .01, RMSEA < .053 (90% C.I. < .044-.061), CFI < 0.904]. As can be seen in Table 4 , those with learning disabilities in the intervention group had larger increases in sell-determination by the third time point as opposed to those with intellectual disability. This difference was true for both the AIR (Wolman et al., 1994; -.14) and the SDS (Wehmeyer 0¿ Kelehner, 1995; -.19) , although only the AIR mean difference reached significance (i.e., the confidence interval did not contain zero). For the control group, those with intellectual disability reported slightly larger mean increases in self-determination by the final time point for both the AIR (.07) and the SDS (.10), although due to the wide confidence intervals and our limited sample size, these results must be interpreted with caution. These results provide a preliminary indication that students with learning disabilities experienced larger increases in self-determination over time as opposed to students with intellectual disability.
DISCUSSION
SUMMARY OF FINDINGS Measurement
Equivalence. An important first step in examining latent constructs across groups is ensuring that the same constructs are being measured in each group (Litde, 1997) . Establishing strong measurement invariance of each of the latent constructs across our treatment and control group (see Table 1 ) provided a basis to assume that because constructs were defined in the same operational manner in each group, we could compare outcomes across both groups. Further, by establishing measurement invariance, we were able to account for measurement error and assume that differences in latent means reflect true score differences and are not contaminated by dif-ferences due to the measurement process (Hancock, 2001 ). This is a significant advantage of SEM over methods of comparing grotip differences (Kline, 2005; Little, 1997) .
Latent Mean Comparisons. With regard to the first research question, we found that there were significant differences in the latent means across measurement occasions for both measures of selfdetermination for the treatment and control group. Within the treatment group, we found significant increases in self-determination scores on both the AIR (Wolman et al., 1994) and the SDS (Wehmeyer & Kelchner, 1995) between baseline and the end of Year 2-increases not found for the control group. This suggests that the increases in self-determination were a function of the intervention. In fact, rather unexpectedly, when looking at the pattern of latent means presented in Table 3 , the control group actually experienced a reduction in self-determination on both measures from lime 1 to Time 2, when they were not receiving intervention.
In terms of comparing changes between groups, our sample size limited our ability to conduct statistical comparisons of differences. However, we did calculate between-group effect sizes. When looking at the effect size of the SDLMI (Wehmeyer et al., 2000) at Time 3, we found that the impact of the SDLMI fell in the small range according to Cohen's (1977) criteria, although effect sizes in this range are viewed as meaningful in education research because of the multiple factors that affect student outcomes. This finding, in combination with the within-group differences, suggests a significant impact of the SDLMI on student self-determination outcomes.
Structural Models. Our second research question asked whether or not the impact of the SDLMI (Wehmeyer et al., 2000) would be found when the intervention was implemented with different groups at different times. Because of our design we were able to compare the impact of the SDLMI from Time 1 to Time 2 in our treatment group and from Time 2 to Time 3 in our comparison group to determine if efficacy was similar in the two groups. The results suggest that the impact of the SDLMI was the same for the intervention and control groups, even though their exposure to the SDLMI occurred in different years. This strengthens our interpretation that the SDLMI impacts student self-determination outcomes, as the same pattern was seen across two different, randomly assigned groups receiving intervention at different time points.
We also conducted an additional analysis to preliminarily examine differences in the impact of the SDLMI for students with intellectual and learning disabilit)'. Although our power to detect differences based on disability group was limited because of our sampling plan, the analysis does provide preliminary information to consider in future research: The analysis indicated that there was a differential impact of the SDLMI on the two groups. Students with learning disabilities who received intervention had greater iticreases in their self-determination scores as compared to students with intellectual disability. However, these differences were only significant on the AIR (Wolman et al., 1994) and not the SDS (Wehmeyer & Kelchner, 1995) . Further research is needed to explore the degree to which these differences can be explained by student cognitive capacity, or other factors.
LIMITATIONS OF THE STUDY
rhere were several limitations that must be considered in interpreting the results of this study. First, we were not able collect data on students' intelligence and achievement and relied on teacher estimates of both. Second, we did not explore the multiple individual and ecological factors that may have mediated and moderated the impact of the SDLMI (Wehmeyer et al., 2000) . A limitation with regard to our analysis of the impact of the model by disability label was having a sufficient sample size to conduct such analyses. The primary purpose of our study was to evaluate the impact of the SDLMI on sttidents with cognitive disabilities. Future research is needed that utilizes a sampling plan that will allow direct comparisons between students with diverse disability labels. We experienced attrition from Year 1 to Year 2, as is expected in multiyear studies. There were no significant differences between compléter and non-completer characteristics, and we used state-of-the-art procedures to analyze our data; nonetheless, this threat to inicriial validity must be considered in mtcrpivting the findings.
Another limitation is that the measures were student self-report assessments. We also collected data on a teacher version of the AIR scale (Wolman et al., 1994) , but because teachers have limited knowledge about a student's opportunity to engage in self-determination-related activities at home, those scores could not be used. Finally, we were limited in our ability to collect treatment fidelity data. We maximized context and compliance fidelity through our training and ongoing support, and evaluated compliance data by exploring the degree to which teachers completed worksheets and materials with students. However, because the SDLMI (Wehmeyer et al., 2000) is a model of instruction that teachers overlay on the activities they are doing in the classroom, it is difficult to have a standardized assessment of fidelity. Thus, there is a possibility that other factors contributed to the changes in student self-determination, independent of the SDLMI. However, given the clear changes within our treatment group over time and the similarity in impact of the SDLMI when implemented during different years with the treatment and control groups, we would argue that the intervention had an impact on student self-determination outcomes.
Future research is needed that utilizes a sampling plan that will allow direct comparisons between students with diverse disability labels.
IMPLICATIONS FOR FUTURE RESEARCH AND PRACTICE
It is important that intervention developers in the area of self-determination provide causal evidence of the impact of their intervention on student performance and self-determination. This study is the second providing such evidence for the SDLMI (Wehmeyer et al., 2000) : Shogren and colleagues (2011) provided evidence that after 1 year of intervention with the SDLMI, high school students with cognitive disabilities receiving instruction with the model had significantly better academic and transition goal attainment outcomes and had greater access to the general education curriculum. The present study provided evidence that instruction with the SDLMI over 2 years significantly improves student self-determination. It is worth pointing out that the results speak to the importance of sustained efforts to promote self-determination instead of time-limited (one semester or 1 year) interventions. The implications for practice are straightforward. The SDLMI (Wehmeyer et al., 2000) provides a model of instruction that teachers can implement to improve student goal attainment and self-determination. Teachers who implement the SDLMI have indicated that their opinion of the capacity of their sttidents to self-direct learning changed, and, almost without exception, teachers believed such efforts are valuable (Lee et al., 2008; Wehmeyer et al., 2000) . The SDLMI can be used with any type of goal, across multiple academic and other educational needs or content areas. With minor modifications, it has been shown to be useful in promoting goal attainment for early elementary-age students with disabilities, students in secondary education, and students with disabilities in postsecondary education. Further, the SDLMI addresses skills-including selfregulated problem solving, goal setting, self-monitoring, and self-evaluation, among others-that are as important for students without disabilities as for students with disabilities, and the model has potential to be implemented schoolwide. Shogren and colleagues (2011) and Lee and colleagues (2010) provided evidence that the SDLMI can be implemented in the context of general education classrooms across content areas, and that such intervention impacts goal attainment-including goals linked to the general education curriculum-and access to the general education curriculum for students with disabilities. The benefit to students without disabilities remains untested, but seems promising.
As to implications for research, there are a number of paths that need exploration beyond specific studies to replicate the current finding. For one, there is a need to evaluate the SDLMI (Wehmeyer et al., 2000) with students without disabilities. At this point, there are no validated measures of self-determination for students without disabilities, but certainly goal attainment can be evaluated and other measures related to selfdetermination could be evaluated. Research needs
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to examine specific factors that impact the efficacy of the SDLMI (i.e., classroom, student, and teacher variables). Further, research on the longerterm outcomes for students who receive instruction using the SDLMI, including adult and postsecondary education outcomes, would be beneficial. Finally, randomized trial studies of the model's impact with students of different ages, including elementary school and postsecondary education students, would provide further evidence of the model's utility and efficacy. 
